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ABSTRACT
In this paper we present the results of an exploratory study examining the potential of voice assistants
(VA) for some groups of older adults in the context of Smart Home Technology (SHT). To research
the aspect of older adults’ interaction with voice user interfaces (VUI) we organized two workshops
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and gathered insights concerning possible benefits and barriers to the use of VA combined with SHT
by older adults. Apart from evaluating the participants’ interaction with the devices during the two
workshops we also discuss some improvements to the VA interaction paradigm.
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Figure 1: Equipment connection diagram
INTRODUCTION
Advancements in AI and ML which drive improvements in NLP are making Voice User Interfaces
(VUI) increasingly user-friendly and accessible to users with little prior ICT training. This may prove
exceptionally useful for some groups of older adults, as it can empower them to actively and comfort-
ably use ICT-enabled solutions on their own. To this end, it is key to discover potential barriers and
ways to build on the strengths of this mode of interaction. Such insights could further inform the
design of commercial devices, such as SHT with VUIs, to take advantage of the Silver Economy.
To research the older adults’ interaction with Voice User Interfaces combined with Smart Home
Technology we conducted two focus-group studies, following the same scenario, the results of which
are presented in this abstract. First, we discuss the state of the art. Second, we describe the setup of
the study, characteristics of our participants and the outline of our scenario. Third, we present the
results of our study showcasing the functions our participants discovered and expected. This section
is followed by our insights into the benefits and barriers of this technology. Finally, we present our
conclusions and discuss the potential future work in this field.
RELATEDWORK
Multiple studies on HCI and aging, instead of exploring the aging process and opportunities, focus on
health, socialization and technology stereotypes [13]. Positive studies, are still rare, and one shared
feature is that they use older adults’ strengths, such as their insights from life experience [5] or
language proficiency [11] which increase with age. Moreover, older adults realize the benefits that
come with an increased ICT proficiency [1] especially if it helps them achieve personal goals [4], such
as communicating with their loved ones, managing finance, engaging in e-commerce or pursuing
their interests [2, 8, 14].
For this reason, some older adults are enthusiastic about joining LivingLab ICT initiatives [7] despite
some barriers to their involvement in ICT [6, 10]. Although there are previous studies on VA usability
[9], also with older adults in the context of SH [12] it is worth to further investigate this problem in
multiple cultural contexts in order to suggest how to make Voice Interfaces more accessible [3] in
general to facilitate different groups of older adults’ interaction with ICT-enhanced solutions.
METHODS
Voice interaction has been implemented in mobile phones and tablets for several years now, but only
recently standalone devices like Google Home, Amazon Alexa or Apple HomePod, became available.
With their help it is possible to ask queries, perform tasks and control a number of Smart Home
devices - and all of these aspects we addressed in our study setup.
Table 1: List of equipment
Type Specs
Speaker with VA Google Home
Smartphone Xiaomi Mi Max 2 running An-
droid 7.1.1
TV set 42" Samsung LCD
Lights Three Phillips Hue lightbulbs
mounted in a desk lamps, con-
nected to a Phillips Hue bridge
WiFi Relay + Fan Sonoff Basic WiFi smart switch
connected to a 40 cm floor fan
We used a system consisting of speaker with a voice assistant agent, smart phone, and additional
peripherals such as a TV set, an Android TV Set-Top Box, light controllers, Wi-Fi relays and other.
For the purpose of the study all the necessary online accounts were created and preconnected in the
Google Home application. The used equipment is listed in Table 1, and the connections are depicted
in Figure 1.
We invited seven older adults: three female participants and four male participants from our
LivingLabs to take part in our study. They were all retired, but remained active in various aspects e.g.
as citizens engaged in their local area. All of them lived in Warsaw, Poland, and they were native Polish
speakers with different English language proficiency. There was a 25 year age span: the youngest
participant was 64 years old and the oldest one was 89, with a mean age of 73.14 (SD=8.64). Based
on previous activities in our Living Lab, i.e. introductory interviews and DigComp surveys we can
describe this group as very active users, above basic ICT skills. We chose to divide the participants
into two small affinity groups to give them time to discuss and test various functionalities freely; the
scenario for both sessions is presented in Sidebar 1. The research was based on semi-structured mixed
method scenario of group interviews with direct involvement of the participants, and we recorded
and transcribed the sessions to create an affinity diagram of key themes and quotes.The study scenario consisted of 6 parts:
(1) discussing situations in which technol-
ogy can help users at home,
(2) presentation of theGoogleHome system
and voice control capabilities of devices,
(3) independent use of the Google Home
system by participants,
(4) collecting opinions about the system,
with particular emphasis on advantages,
disadvantages and insights on limita-
tions and opportunities,
(5) brainstorming to generate potential new,
unaddressed system applications,
(6) collecting opinions about potential
threats.
Sidebar 1: An overview of the study
scenario
RESULTS
Overall, we observed that our group of older adults was impressed by the range of possibilities of
Voice Assistants and how convenient this technology could be for them. One of them said: "This
technology is for older adults, 60+, young people have no time to listen to such information: rush,
work, they have a phone with everything in it" (P7). Another noted: "it is much simpler, I don’t have
to devise anything, I just sit there, bored or tired, and say things (...) I just say them and it (VA) does
the job" (P5).
For our group of older adults four key needs emerged:
(1) understanding technology and receiving feedback ((P3) "technology should give us hints: you
did something wrong, do this and that" and "younger people already know how everything
works and don’t understand that for us everything has to be coherent, while they can omit
things, even in explaining them");
(2) accessible design with low barrier of entry, unlike regular computers ("using a mouse and
searching for information is very difficult, as you needmultiple repetitions to become a proficient
user" and "screens are cluttered, and such user can not focus on one piece of information" (P7));
Table 2: List of observed benefits with
some improvement suggestions
Benefits Improvements
Intuitive interaction
(via natural language)
with no/little prior train-
ing required.
More feedback allowing to
create a step-by-step guide.
Voice control (no mo-
tor functions involved
on the part of the user).
Understanding more nat-
ural utterances, including
context and metaphors, as
well as tackling and explain-
ing the problem of voice
priority to prevent conflicts
that may arise.
Friendly manner
(friendly voice and
patience).
Building up on the voice
recognition functions to ini-
tiate friendly conversations
with reminders.
No handling of de-
vices (so, no device
that has to be found
and turned on).
Solving concerns about the
range of effective voice in-
teraction in their home.
Granting indepen-
dence (the VA can do
some things which,
especially for people
with disabilities, may
require assistance).
Ensuring the existence of
fail-safes to resolve con-
cerns about the reliability
of VIUs in executing com-
mands.
(3) seamless incorporation into everyday life, as our participants liked the idea of being able
to accomplish certain tasks using only speech not only because they might have "difficulties
moving" (P1) but also because it is does not disturb their process. Theymentioned the advantages
of being able to ask for something when they are "just busy doing something else" (P1) or "when
my hands are dirty" (P4). They think this could "save a lot of time, walking and searching" (P3).
Hence, they think that voice commands "are the future" (P2));
(4) control and assurance of security ("the computer does not do what you want it to do, but what
you ordered it to do and you never know if they are the same thing" (P2). Another participant
expressed the fear that they "are not in control of the autonomous device" (P5). He wondered
whether asking technology to turn off the stove "would really work").
In light of the aforementioned needs conversational interaction seems like a very good solution for
older adults. First, it allows the user to proceed at their own pace. Such conversational agent will not
"complain that it has no time" (P6). Second, it allows the users to renounce the reliance on screens
and input devices and manages the information flow. Third, it is based on the use of natural language
making it easy, as conversation is the default mode of interaction and it does not require a significant
change of habits. Finally, a person can say a command with a specific task in mind without the fear
of being distracted or sidetracked.
In connection with Smart Home devices our group of older adults saw Google Home as a "central
unit" (P1) that could make it easier to "operate other devices" (P4), with the TV set being mentioned
by several of them, manage various "intelligent home" settings (P1) and even save energy (P6). They
especially wanted IoT devices to assist them with tiring household chores, to free up their time for
other activities. In terms of barriers, we could notice the concern about context awareness ("Will it
tell me if I should take an umbrella with me, or do I have to ask about the weather first?" by P4) and
the fear of losing diversity of devices, as not all of them would be compatible (P2). While the issue of
privacy was mentioned (P5) it was not a prominent concern.
Moreover, we found that our group of older adults could naturally identify various already available
applications of VA with SHT and accept them as generally useful and empowering. They expected
VA to act as an assistant that enables searching for information hands-free or as a memory aid that
does not require handling any devices. Other functions which were mentioned consistently were a
translator or even a teacher. With little training and encouragement our participants could start using
VA’s to their satisfaction and empowerment. As one of our participants put it: "if there were training
sessions (...) a lot of older people would warm up to it" (P6).
DISCUSSION
Table 3: Summary of observed barriers
with some solutions and comments,which
may help mitigate them
Barriers Solutions and comments
Time consuming. Although this was men-
tioned, it was not a draw-
back for older adults as they
say that they have the time.
Lacks sensors and
cameras (which would
allow it to better assist
with some tasks).
Connecting a camera, to
give the user hints (while
cooking with a recipe, or to
measure things) as well as
sensors.
Lack of a screen to
give feedback and
context.
Introduction of compan-
ion screens to see context,
status or key information
searched for, as it is hard to
store it all in memory.
Need to have com-
patible devices: fear
of losing diversity and
individuality).
Working towards compati-
bility between manufactur-
ers.
Fear of malfunction
(something may not
turn off, even if the sig-
nal was sent).
Making clear what backup
security measures are in
place May go away with
more exposure.
Fear of too much re-
liance (afraid of a pos-
sible loss of creativity,
and lack of mental and
physical exercise).
VA could also serve as an as-
sistant, verifying their cog-
nitive health and reminding
them about some elements
of a healthy lifestyle.
Danger of entering a
"search bubble" (with-
out the text interaction
with a lot of context
sometimes it is hard to
find exactly what we
are looking for, or to re-
member what it was).
A companion screen could
mitigate this effect, if the
user could glance at it and
request to be read a specific
result.
In our research we identified the main benefits our group of older adults saw in the Voice User
Interface and Smart Home solutions, as well as the key barriers to their implementation and use.
At the same time we would like to point out the limitations to our study, as the participants were
technology-conscious older adults in Poland, however, as one of them (P6) put it "there are some
categories of older people who are interested in smartphones, but there are some who spend their
time with a crochet, just as there are different categories among young people." As such, some of
our insights may extend to other groups, therefore to inform the design of VUI-based solutions, we
present our preliminary findings regarding the benefits in Table 2 and barriers in Table 3.
Moreover, apart from identifying key barriers and benefits, we have analyzed our participants’
queries, comments and interaction with the VA in order to explore its nature and introduce some
preliminary categories to take into account when designing VA functionalities, such as their role as
everyday duties assistants, helping with setting alarms, shopping lists, weather and traffic information
(P5), as well as leisure assistants including such specific applications as listening to audio books (P1),
language learning (P6), telling a jokes (P7)) and posing SH safety assistants or caretakers able to turn
off the light or the stove (P3).
CONCLUSIONS AND FUTUREWORK
Our exploratory qualitative study allowed us to draw important preliminary conclusions relating to
the needs of older adults, the benefits and barriers of using VA technology as well as the different
possible applications of VA combined with SHT.
First, we identified a number of reasons for which VA interfaces combined with IoT are well adjusted
to the needs of many older adults, both cognitive, including their need to understand the technology
and take control of it, and physical, accounting for accessibility and convenience. We concluded that
this technology is very promising as it has the potential to empower some groups of older adults.
Second, we enumerated the main benefits our group of older adults saw in the Voice User Interface
and Smart Home solutions, as well as the key barriers to their implementation and use. These we
then matched with relevant improvement suggestions and solutions or comments which ought to be
further discussed and explored.
Third, we find that our group of older adults could naturally identify various already available
applications of VA with SHT and accept them as generally useful, as well as list multiple additional
applications that could spare them considerable effort and free up their time.
Therefore, we think that this study is an important voice in the debate on the various applications
of voice-powered interaction to meet the needs of some older adults. At the same time we would like
to point out the limitations to our study, as the participants were technology-conscious older adults
in Poland. Thus, further research is required to verify the identified preliminary barriers and benefits
as well as to explore the insights gathered and to investigate this solution with different potential
user groups to verify which insights may be group specific and which are general.ACKNOWLEDGMENTS
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